Asymptotic and numerical solutions for shielding of noise sources by coaxial jets by Powles, C. & Tester, B.
14th AIAA/CEAS Aeroacoustics Conference (29th AIAA Aeroacoustics Conference)                                   AIAA-2008-2975  
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Institute of Sound and Vibration Research, University of Southampton, Highfield, Southampton,                         
SO17 1BJ, United Kingdom 
We consider the problem of the shielding of noise by coaxial heated jets, for installation 
effect applications. Numerical and asymptotic models are derived, and the validity of these 
models in various parameter regimes is discussed. It is shown that cone of silence shielding 
can be modeled by the diffraction around a solid body. Comparisons between models and 
experiments are shown, and the theories are found to agree well with experiment. 
Nomenclature 
An = modal amplitude coefficients 
c = local speed of sound 
D = 1 – (U/c∞)cosθ 
G = acoustic Green’s function 
Gn = modal Green’s function coefficients  
k0 = acoustic wavenumber ω/c∞
kx = axial wavenumber 
r = cylindrical radial coordinate 
R = spherical radial coordinate 
T = local mean-flow static temperature 
U = local mean-flow velocity in the x direction 
x = axial coordinate 
δ = shear-layer vorticity thickness 
θ = polar angle from positive x axis 
θC = cone-of-silence angle of jet 
ρ = local mean flow density 
χ = dimensionless radius parameter 
φ = azimuthal angle 
ω = angular frequency of acoustic source 
subscripts: 
n = azimuthal mode number 
s = evaluated at source position 
 ∞ = evaluated in far field 
I. Introduction 
n important effect of the engine under-wing installation effects is the reflection of sound from the lower surface 
of the wing, leading to an increased noise level below the aircraft, as described recently by Moore and Mead1 
and Moore2. In order to accurately model this effect, one must include the refraction effects of the jet flow. The hot 
jet exhaust from the engine causes local sound-speed and velocity gradients in the air, and these can refract and 
‘shield’ or ‘block’ the noise reflected from the wing.  
A 
Here we study the jet refraction effects, with a range of analytical methods based upon an axisymmetric, parallel, 
steady sheared flow model of the jet: turbulence scattering effects are neglected. The methods serve a number of 
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